Upregulation of cAMP-specific PDE-4 activity following ligation of the TCR complex on thymocytes is blocked by selective inhibitors of protein kinase C and tyrosyl kinases.
We have previously shown that the major cAMP phosphodiesterase (PDE) isoforms present in murine thymocytes are the cGMP-stimulated PDE activity (PDE-2) and the cAMP-specific PDE activity (PDE-4), and that these isoforms are differentially regulated following ligation of the TCR (Michie, A.M., Lobban, M. D., Mueller, T., Harnett, M. M., and Houslay, M.D. [1996] Cell. Signalling 8, 97-110). We show here that the anti-CD3-stimulated elevation in PDE-4 activity in murine thymocytes is dependent on protein tyrosine kinase and protein kinase C (PKC)-mediated signals as the TCR-coupled increase in PDE-4 activity can be abrogated by both the tyrosine kinase inhibitor, genistein, and the PKC selective inhibitors chelerythrine and staurosporine. Moreover, the PKC-activating phorbol ester, phorbol-12-myristate, 13-acetate (PMA) caused an increase in PDE-4 activity, similar to that observed in cells challenged with anti-CD3 monoclonal antibodies and which was not additive with cochallenge using anti-CD3 antibodies. Both the PMA- and the anti-CD3 antibody-mediated increases in PDE-4 activity were blocked by treatment with either cycloheximide or actinomycin D. Despite the upregulation of PDE-4 activity consequent to TCR ligation, intracellular cAMP levels increased on challenge of thymocytes with anti-CD3 antibody, indicating that adenylate cyclase activity was also increased by TCR ligation. It is suggested that the anti-CD3-mediated increase in PDE-4 activity was owing to a rapid PKC-dependent induction of PDE-4 activity following crosslinking of the TCR complex. This identifies "crosstalk" occurring between the PKA and PKC signaling pathways initiated by ligation of the antigen receptor in murine thymocytes. That both adenylate cyclase and PDE-4 activities were increased may indicate the presence of compartmentalized cAMP responses present in these cells.